Em eh (calc) = -24 2.223 eV -2 4 2 .0 9 6 eV Calc. Barrier -2.9 k c a l/m o le " Exp" Barrier = 2 . 7 -3 . 0 k c a l/m o le to those involving n bonds as well. It is our con tention that the constants determined and used in this investigation are universal to all the hydrocar bons, be they aliphatic or aromatic. Furthermore, we believe that the technique as used in the deter mination of the atomization energies and stable con figurations stands unique in its class of semi-empiri cal calculations.
Introduction
R ecen tly, Senftleben-Beenakker (SB) effects1 (i.e. changes in the transport coefficients due to the presence o f external fields) have been measured in am m on ia2'3. The viscosity o f am m onia is re m arkable in th a t it shows an increase in the presence o f both a m agn etic2 and an electric field 3. This is an exception, since the viscosity of N D 3 shows th at the latter saturates at m uch lower fields, but has a som ew hat sm aller saturation effect3.
The present work deals w ith the field dependence o f the effect. The theory is n ot sim ple because, as will be seen, the internal H am iltonian o f am m onia contains tw o term s (the inversion energy and the interaction w ith the external field) which do not com m ute w ith each other. Sim ilar problem s arise for linear m olecules which m ight be treated along similar lines (however, th e transport properties o f such gases do not change appreciably before electrical breakdown takes place). The problem s concerning the sign and size o f the effect are m uch more difficult, and will be discussed on ly super ficially here.
In § I the properties o f the am m onia spectrum will be recalled, and a su itably sim plified picture proposed to take into account the aspects relevant to the present problem. In § II the inversion q uasi degeneracy together w ith the degeneracy connected to the sign o f the quantum num ber K 
The latter are (as far as inversion is concerned) the eigen states o f the H am ilton ian ; the first representa tion, however, is preferable from the pictorial point o f view . In th e present paper, reference to a specific representation will be hardly necessary. Since the three protons (resp. deuterons) are indistinguishable, allow ance should be m ade for their id en tity b y restricting the w ave function to be antisym m etric (resp. sym m etric) in the e x change o f an y tw o o f them . This leads to w ave functions, which do n ot correspond to a fixed K but rather are linear com binations o f | K ) and | -K ) w ith coefficients depending on the nuclear sp in s8. The different form s th at such linear com binations take, according to whether K is a m ultiple o f 3 or not, causes the difference between Aam m onia and E-am m onia. The states are restricted b y the statistics to a subspace P o f the total space H o f form al w ave functions. An operator A w ill be called physical if it m aps P into itself. In th e n ex t section som e non-physical operators will be introduced, but on ly physical operators will appear in the working formulae.
II. K inetic Theory
As is usual, the non-equilibrium behaviour o f the gas is described b y the one-particle distribution m atrix /. This is a m atrix operating on the internal states o f a m olecule and at the sam e tim e a function o f the m om entum p depending on the position x and tim e t. I f the gas is in an isotropic state (for exam ple in equilibrium w ithou t external fields) the distribution m atrix is diagonal and behaves as the id en tity m atrix upon each separate degenerate m ultiplet. In the general case / is still diagonal w ith respect to those quantum num bers (J, \ K |) which define the separation betw een the m ultiplets, but is non-diagonal inside th e m ultiplets. 
For identical nuclei these operators are in general non-physical. The degeneracy due to nuclear spin will be neglected in the follow ing (although the fields lift th e degeneracy) because the nuclear spin is practically uncoupled from rotation and does not affect the collisions. F inally, the inversion doublet m ay be treated in a sim ilar w ay to the sign o f K, by introducing three Pauli m atrices 07 (I = 1, 2, 3) as fo llo w s:
where th e p arity quantum num ber p, taking the values ± 1 in the | state, has been used. The m atrices oi have been w ritten in such a w ay as to take the P auli form in the (up, down) representa tion. N ow the m atrix a\ is physical, but a2 and where the subscript 2 denotes th e partner in a binary collision, tr2 designates th e trace over its internal states, and tp are th e m atrix elem ents (in relative m om entum space) o f th e transition operator t and its adjoint a prim e m eans th a t a q u a n tity is a fun ction o f the in itial m om enta (p ',p 2 ) and 6(E) expresses th e conservation of to ta l energy in the collision.
is th e internal state H am ilto n ia n : rot stands for the rotational H am iltonian, i.e. 
where the perturbation 0 is a linear com bination o f tem perature and velocity gradients. Here the electric field has been assum ed to be so low as to affect only 0 but not /<°>; this am ounts to neglecting the electric polarization o f the gas in equilibrium: indeed, it is easy to see th at such polarization is very weak at room tem perature and has no in fluence on the transport properties.
III. The Shear V iscosity
Focusing the atten tion on the problem o f shear viscosity, the tem perature is assum ed to be uniform and 0 takes the form 
j ________ ------------------------------in > (51)
T he set (47) is an inhom ogeneous set o f infinite coupled equations having 001 solutions. Among these, a privileged solution w ill be found b y succes sive approxim ations. The coefficients < x n are proportional to E2 and in th e low-field case can be assum ed to be sm all. The n-th approxim ation w ill consist in taking in to account ao, a i , ..., a w-i and neglecting a 5 for s ^ n. The sam e solution is found if also th e y's (which are also proportional to E 2) are treated in the sam e m anner as the a's. T his m ethod is certainly valid at low fields, but can be extend ed b y con tinu ity to high fields. All the other solutions, differing from the one described above b y solutions o f th e associate hom ogeneous set, h ave pathological properties (at low fields is strongly divergent for large n) and w ill be discard ed as non-physical.
The physical solution is
where, letting 
